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PJear Sir: 

I, Michael !L Roseau M J), hereby attest to the following: 

L I ain the PfeitTer Professor of Pharmacology -md Pediatrics; IJiteetpr* Center for 
Moleeula!: Tteapctttlcs, Presbyterian Hospital, Room 7 W 321,^22 West 168tfe :St, s New 
York, NY 1003. 

2. I am t N: co^nventer of foe inventions disclosed in US Patent Application I 0/SS#,303, 
like! on April 5, 200?, Brink et at, which claims priority to priority from, l,LS, 
Provisiorial Application No, oWS|2;M3,.f1M Dec. 24, 2003. 

3 , I arn also corinveMOr of the inventions disclosed m US Patent Application 1 0/342 J0&. 
200401 A/62 l f filed on January 15, 2003, Rosea et ai 

4. I hereby declare that any invention di^lesed hat not claimed in Rosen, et aL US Patent 
Application 10/342,500, was derived irotn me and Is thus not an invention "by another' 1 
with respect to Brink el al, US Patent Application 10/584303. 

5, The atrioventricular bypass tract LAV tract J of the present invention is formed In culture 
and is a functioning, conducting sympisim M.en,MfetS H is implanted in the heart, which 
is an important advancenioM over die prior art and key dlifeeoee fwm Taberi et aL, U.S. 
Patent 6690070 CTaheri L Figure 2 of Brink et aL shows that the hitman MSCs collared 
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m vitm form gap jtmetkms with m&- another and that gap junction :mmM& (Ij.) passed 
between the connected cells, 

iiPU'4/ FX?, 2. Macroscopic and smgic rhamiei properties ofgapjufisciiam hgtween 
hMSCpain'. Gap jiimtkm currents 0j) eFkttm jPom &MS^ bipolar 
puim protocol showed two ty0^'pif ; mit^-^^n0m 04rretU deoctivajkm: MP 
symmetrica!. (Bp mpmmetr iml 

The hMSCs are also able to-<»a#te m vitm «$e@ycg% other- with Beta cells 

that express eonnexin 43, and with, esnine ventrlcuiar cells (Figs. 3 and 4, respectively). 
See also Paragraph [0034] , This means thai the strip is a Tunctk>«a! spicp um that east 
be tor the ability to conduct current befeeirMplautaiiori, 

By cyMrast Xaiteri only, describes imeetlug individual cells into a specific area of fed 
heart where a conductance blockage has b$m identiSed. ^Inoe Ipiected, the cslb STILL 
grow in situ to form gap junctions with one another in sutliciebt numbers td Mm a 
syncytium that can conduct signals around the blockage; Nowhere dues Tahcri describe 
growing; a "strip" or felly bmetional syncytium of conductive cells in vitm. For 
subsequent implantation in the heart. 

A itather advantage of the present invention is that Implanting a ftmctioaa! syncytiurn 
CtheiStrip) Mie the heart Will return conductivity to the heart within a slgtuficantly shotter 
time, m opposed to ImplaPdngcelis that have to 4< g.r»w" msiiuWimm aeoridaetive 
bridge, 

61 Submitted with ths. Declaration is evidence that there is a <MeM higher deli very of 
hMSCs lb the heart wrjbn die hMSCrara l>oiaid to a nonbioroactive material and 
implanted fete the heart, as oppose*! to being Injected in a sotoioa as free ceils. The 
nooreaetive biornaterial used to m^c a strip of hMSCs tor implantation m a heart was 
made by kmdiing $ 1^&mmi&m^ wMt 4 collagen mierothreads and attaching this 
handle to a suture needle, litis handle Is hereafter referred to simply as "mierothreads.''' 
The rmcrotkeads were seeded in y&m-whh 100 pL of cell suspension of human 
mesenchymal stem cells (about l<$je^&MS€s>.. Alter ®m day in culture, the 
mierothreads were \mm& to art average of 1 2,21 1 hMSCs. The .mierothreads 

bearing the hMSCs tvere attached to suture needier to allow targeted delivery to the left 
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ventricular wall of the raj heart. Fmixmrnnimz&l infectioa. a eel! suspension 
containing 10,000 hMSCs {35 id } was mjeeted into rhe myocardial wall using a 
100 |.iL syringe, fhe delivery eiikicney of each Tnethod was de^ermine<l by sectioning the 
heart into 8 urn ihtek seetiims aM ^^|^agth^ : .seetittm-eva^''skty sections for 
quantum dot loaded liMSCs. 

One of the main objechvss of this study, <k<n;;- lw a gr;Kh.uue .stifiSeat «f one of our collaborators, 
was to roiodnuxs the delivery of hMSCstothe lett ventricular wall in dterar bean. AH 
experiments were histologically analyzed and:the hMSC delivery distribution and efficiency 
were determined.. The biological ahcrsthread dmplantatina group (n :;; 5) had a delivery 
eMoiency of 66,6 ± 1 1 .1 %, which k bsloM higher than that of the fetT^yoeardiai injection 
group (tt ■■■■■■■■ 4) that had a delivery efficiency of I 1 .& &.&3S%. T : huS x .hiobgle#t ntierothread 
impisntaboo was slfttiJlsaatly more efficient (p < see Figure Jfci»«l. : iite:-#^b 
eepmled, la each group was calculated (see bigare 2% The average rvaffiber of ceils engrailed 
i0r-ieaeh::bi!df?o|^ai : 6ttei^k^ implsutatloa was 3,527 * 624; while the average ataaber of ceils 
eagrsfledd^teaeh haratnyecardial injection was only 1J46 ±49$. MkMtksmd implariMitm 
delivered \ipdfeafaly ssore hMSCs (p <tl.0f indicating that hMSC-seeded mierotbreads 
lire successfully delivered to the selected target, are of the left ventricle, and hMBCs 
were ntniofmly distribated along the iifipf^S m&T0thr#a- (ift#;pt.I#i^| 

Increase |n the - R«mb§r-#^!'s 4e.liversi>> This study illustrates that mkroihreads : .are an 
efficient rneaus ef dMi vermg hMSCk ferthe heartland that Implantation of ceils in a strips, 
snob as ceils bound to a nenreaetlve bioatattbvvis.mueh imm efleient for' delivering cells 
to the heart than injecting: individual ceils. This work is described in detail in Delivering 
Stem Ceils to the BmrL. M aster ■§ I'hesk, Worcester Fubteehnic ksdnrte, by Michael 
bakharzadeh, a copy of which is submitted with this Declaration, 
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7. ) hereb) declare that all saferaatts made htmn of mv own knowledge are true 

and thai all. statements made on imoHtMion and he$tef are fceiieved to be true; and further 
that these statements were made with the knowledge that witl&I false statements and the 
like so made are pumsfeafel«-fcf .fts$:©r or hoth s -isnder Section 1001 of Title 

IS of to* i k <•> t , ,$ ma, williMjt slot i i ns eopardte« h* ^! J 
of the application or any patent issued thereoru | 
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